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m^z^nmi^m^f<itl1t?in.m^^'^)\^mi:. a^^a 
^;'it^}imt^mmMmmzm^-r^iii^\z. 
^^mm:^[^iz^s.izi<:fm^'tioit. ^^mnm'^^ 

n - 7 ^ •5 tUS-t U T CD ^-^-rri^mR^tlfz — ftT* 

mmnmmnmm, 

CgS*«4] »rffi^AJg«:bfc*iS©A:i*A5^+^ 
; P « II 5<J K $ tl * N ::: * A «l jg O ^ A - A 5^ ^ 
^> ^Pi^iJFBlroA - ;t7 Alg3iM^@**:«<SM«*4 J; ^ =b 0 
iL±/-^U-^mmzJ;:^%<Dt-C!!^S.izmi}SL\^. W\- 

ij j^mmi^<Dj\:zti ^^jvp^stmizmnmtimH e> 
m.mf)^mf<E>titz^n.m^^^)i^mt^mmmmzm 

A-*li:«ligO@{<£@«?aS!jlis|ef«?fe. 

im^m 5 ] giiisA - A^sjfi^t: wiafl^««?s**m< 

n 7 * -5 U «-fe U 7 © li-rnd^SS? S nfe -ST * s 

c t *4#si t-r -ssi** 4 tisttsn-s/Nx* a— *«} 

/7 o A 7;i'* 'J ±5is^s-t'- y y ;wTa» 
L ;t SE^t!^ CD li-rn*^ SIR $ n^c -a-c* ^ c: t iNpSi 



(2) l^n? 11-297343 

$n^c foCDT*-5 in t^#gli-r -SSI*® 4 TiM 6 ICIE 
SS$n-5Az:*A-(*:fl5ii(0@«i:m«?SSj^«««l. 

[0 0 0 1] 

<Dm<^mm»mmnmm\zmv. se.tcPb<«, 

^Am^t:\.rz^^<Dj\=.tiA^^:^)Vi)mm\z^iwt^ 

n^/\-ijAmmi^^m»mmK^miz^K>—t^mzi& 

10 fi£-rst*tc, #An;«3A5=-^:^^;H^S®lcM!^M, S 

T, rsOFCj tWr^) . *^t,i«/'\-;dAmjt#: 
cDA-;^A«5jiil^S<^:«ft?K<*!|sf<!:^«14«!|sf (-fe/"^ 
1^-^) lCj;0-«:MJCJgf!KLfcyN-*A-{*:fl}jficDS 

0 F C fcCDT**. 
[0 0 0 2] 

mmotim] m^mmmmmnnm (sofo 

lCJ;n«, «ft^li<j;S:fiJffl*i^ffi;ai|g«->X5^A«:«IIS-C 

^«.it«>, mi^mmnmmnnm (sofo ja^ 

[0 0 0 3] ;rcDSOF G<D«iSibT«, 

■^nrzmmmmizr^iii-'W-^^&^Ai^ ^^izmm^±^ 

M?iJtc}gi»l.T«W^b-r^ci <i:*t£>iHc;^?). ccd«I« 
ffiigtUT^, ^S^SOFC^itXnfSiSSOFC*SJl 
ftl i U T J: < »I e» tiT V i -5 . 
[0 0 0 4] ^:cD3-&, sp«a!SOFCtt, — jJSMtH 

1 oiz^^-r±wmm^mvTfiKf. z<dsof c^^is. 

—7(.Ya0 3 stabilized ZrOa) 
*t)|sf**l>«7.*>v7^3t<bv';i':3-7 (Sc zOa 
Stabilized ZrOz) ipfH =t ^ H^*: 

40 mmm&i o o<omm\z-vtr)v-D—:^v hj^mmz 

-r hm^n\zji^^fs.m i o 4 ©^si^tn-T^i' >i^^f 
nrc*m?6i o 6tiyy^>i7n-7-( h?^-t^s.yi'7. 
^mhL<\,tmm^mttniz^^±/^u--^ loa^-fr 

^h<DtiyTmzmn^nx\^^^o 
[0 0 0 5] ^vx z.<D^mmm^fiim\^r±^m(om 
nmm^'^^izit. ^^\,z^^<Dmmm&.u^n^(Dm 

50 CTtt-feAU— ^, RffiSSOF CTttN i 7x;Ph*< 



[0 0 0 6] Ltt-'Vti.A^ib. CWcfc-5»CSe*-l5Cae) 

n*aijg^'-f T'ros OF c-cttm«?at-fe/'?i/'-^' t*J 

SSA«^ It e. n ^ © fc* , ssijg X g (c a 
•5rni)s*«*«). niassisoFcoii^, ^mmm 

itm^it^m^ (EVD) «l©ii5flfi;ttjiMiS3g:/p-fe;^ 

[0 0 0 7] Jiai®¥ffi^SOFCJC*t>T« 
O F C C * o T «#m«?&**^7LK R fS J; 0 

[0 0 0 8] ¥SS!SOFC<D«^. ^MfiliiJC 

U-i') CDS^I^3B^$c*-i6[$-B--5i£5-M*t*«)i:i:t> 
[0 0 0 9] ^c-e, ^^©mm*^&J;D3a^«)fc:»« 

;5;</\-;^A<S3g#:tbAcfe(D*^#^Ba6 0- 2 3 3 0 
[0 0 10] L*^L^C*«?). ^KD^iiBSe 0-2 3 3 0 

i^^j^m\zm^^tirzJ\-:^Ammmz^tni. ^mm 
\z^-^x^s.izsim-^n^mmmtmmmt^m^miz 
nkm.r^ti^mmmizm^r^mis.mit)iiffm^nxi.^ti. 
v^it«e>, izm^ vxmm-t^itr<D^mi<Lmm.<Dm 
mmm±i!fi^<Dmizs>i>i^mm\znLxnLmm<omm=s: 

toXf^fflT^tv^p^tP^Tit^^f S^ltd^S^o ^- 
■5-r«.<i:^0|eiaig|^±ttSI/itC«dit*iS*f:*lS]tCSiEn 

-[0011] ^-:iX, ±i!E(DJ:5/5:m@*«?ft-r5>;t«e) 
IfSIV 8-354848 ^tC*3l> 



(3) ^187 11-297343 

izmm$ti^j\=-t)Ammi^^m{^mmm^m\zj:o- 
i^m\zm^-r^tmz. f\-:fjA^'^^jifymmizmn 

^bXi/>^. 01 l«, ^ewAi^^aJX* 0 , IE;^J^ttJc 
10 }^fiE$nfcj^^sm5^^:?.;ujiJi 4. 14-, 35^®?+ 
^;i/yiJ16, 16-, Ryf-fe/'?^— ^'^v^-'uyiJi 6, 
1 6-3iiii;*v«Sji$nfcAxAA«}3t<**«s^snxt> 

[0012] S /S:, 8-354849 ^IC^StiX 

it, \&fm0'Mmi:Vft^^(D/\-i3A^^^)ii)mm\z 

mn^n^/\~tl Am7^t^(D&J\—i: A^^:^-JV9<if^(D 

Ammm^m<^mmm^mz^^h(Dt±./-^\^- 
L, /\~tiA'^^:^)mmmzmnmifimf'bnftmn 

20 m^'^^JU^^it. A-;^jA5^^^;K*lMffi(C^«#*^iS 

i^mmmmmMmm^m^Lx^^^. 

[0 0 13] <i^mW-a-3 54 8 4 8#fwM^Snfc* 

<Dfsnz&^mmm\z$(ti,xUimm<Dmmi:^-:3Xi¥m-t 
^t^^o^u-B"^. mMmmAim<f£^z.tiz?smr^ 

^m\tm<DlS.i:i:i^^v^^-^>S:leimx^^. ^fz, #S 
30 ¥8-3 5 4 8 4 9 ^fCBB^^^tlfe^ftfCintf, ±A 

tmmiz, t^mt&tfnzj:i>mtinxi:w&x^^izi,-^v 

[0 0 14] 

Lfc«^(c«, ^^MgBij-, mmm§^^, 

i:LXlb^-r'&BD<75?gt«c«*ifiE;5;¥ffii:^cO, 
40 35!)iE««, A-:^jA©iliixA-*A©S^tx«)i©mx 

[0 0 15] tr^SS^fS, Kffffi^ 

}g jyt ^£ L i^c ^ A - A 5^ ^ 4^ ; V *<jaE ^ tc 3-1] IS n 

^/\-tiAmmi^^mi^nmmmiz^K)-i^mizm0^ 
r^tmz, ^/\-±i2:.^^:S(^)vpq^mizmnm, 

®, -tl/1U-:$'$-|S:ttfcSOFC> $>^l^ttA-;^JAfi5 
50 )g©SOFCJC*3tiX. ^mi?a,J:LXibfpr-5B5*Ga 




CO 0 1 6] 

m (soFc) \t. mm^^m^'S:i^rz^^(D^\~tiA 
n^n\zj^o-^m\zmis.i^. w\~ti M.mmwojsri 

^n.m^'r^)i9iit. /\—i3A^^^jv\*imm\z±/'^u 

\zmj$.-r^tmz. m^zmnm^^-^jitm^z^^m^ 
^ :^)v<ommm^t:^^mmi5i^iz^s.izM-^f&^'^t> 

[0 0 17] ^(Dm'^iznmmwmmmmti.x\^. 

fi£*-|S»C«ie>n?.'f y h U 7^^<tz^)V=i-7 (Y a 

O3 stabilized ZrOz) ©to, 

tamAizii^i^mw- 7-677 4^i^^^c^sn^x 

*>v»T35c56{t;i?;P:3r:7 (Sc 2O3 Stabil 
ized ZrOa) -^-fe U 7 (C e O 2 ) 

dCDv'^m-T (ZrOa) SrJf UdiU/Sfl^t-.5 
^1 1 J; 0 fiKJ^S »f ffi^AJ^^K* b ^Sc® An A 

J^^*:<i:$nfc^, j^fi6;fflSS:^Ti^;ua-TAz::^A<i: 

[0 0 18] -lrAU-i'tLT«, 

^;l/OrtilffilC7>:$' >i7 DVf h (LaCrOa) 

^^(Dfztf). =7>^> (La) -^i^DA (Cr) CD— 
*7;i'AU±5S*Jg^:r';;ir;V (N i ) "rfi^LfciS^b 
!^ (Lai— ^Ca,cCri_yNiyO3:x = 0 
~0. 2, y=0~0. 1) ^Sriifflf-SCltdiajiT 

[0 0 19] sec, «rlB^!|sf®5^-V'^;VtBfli3S^ffi 

S:mawjg«trsc:t»cd;f3, ^W>,\zm.^t^z.iLlfi 
[0 0 2 0] ^eLTC:0D>?;U:3-7A:nj!7A«l3ti*©j^ 

r:k<D^oti.^mz^o^i$.^n^o rfs-t)-^. mnm 
^^^jvmommz^sihrit, mo^^-^ )vn<r>=f- \ 

t>K=f-^^)\^<r>pmm\z- v'r)V-^ V h U T*«{b>? 



(4) 4#M? 11-297343 

^Wn-T (Ni-YSZ) ©X^'J-^SSTtSV :1©X 
V U (cSiR LT/Nn;^ A^" a- ^-'UOrtllffi t^- 

[0 0 2 1] S^S^^i-^^l/JiJWJgfiKtC^LT 
J^cK-ri)/'N-;t)A^ + :^;i/©i*gilSC7>^'>x hP> 

'^^h.'^yiiir^ h (Lai-^Sr^MnOa :x = 
10 0. 1~0. 4) ©7.^'J-*diE-r^bT#«$-li-, 

[0 0 2 2] $f,tc, -fe/'?W'-:S'5'A'^^;i'?iJ*^tt'5« 
^%)l^t$T, -'N:^;^A5^^4^;KDrtilBS»C5>^'>i'D 
H (LaC rOa) >'^' >5' PV-f h 

JSfr«^««H4. flSi^#C05!c#(D/t*, 7>5'> (L 
a) ^i'PA (Cr) ©-gB^T;l/:^'J±3S^S^:r<y 
'ir;i' (N i ) T-B^Lfc^fbi^ (Lai-^Ca^Cr 
1 _y N i i,0 3 : x= 0~0. 2, y = 0~0. 1) 

[0 0 2 3] Sfc. 2|s:^|li(D2«S«, WED^AJg^L 

;t#ScOA - * A?^^ ^;P7ii««l»cyiJK:$ n-5 a - A a 

«l © A - A ^ ■\' ^ ;P^J FbI A - A fi? jgfg @ 
<*m»K*J 1^ iC ± ^ © t -fe A 1/ - J; -5 © i 

■C3SSfC}g/SL, gEAr:*A«lit^*:©yNz:;^3Ag^-v:^;U 

I^M®lc^M*i|St-tenfe»M5"^;^;i.^Jt, Ar: 
;^ A 5^ ^ f^MBS tc 755 IS tt e, n ;t 5^ V ^ 

30 :^^;l'tW8E?5^e^^^;P©»rffi?g«**>i7aii*l6]fC 

^^>)U<h©iK^©^?ifit bT©16f1=-®^&!H]a^j$o^Jg 

[0 0 2 4] =t<r>^'^\zmmv^fm%MP,t.\^-x\x. 

-ivV^y T^^fkv'^U^ - 7 ( Y 2 O 3 stabil 
ized Z r O2) , X* >v?7^5t'fb>?;l'Pn7 
(SC2O3 Stabilized ZrOa) , 
•feU7 (CeOa) «SrjgfflT*::i*«^]gTa&-5.'iS, 
JitZ-feAU-^'tLTtt, 5>^'>i7P-7'r h (LaC 
40 rOa) *-5Vi«7>:$'>i7p-7-1' hJ^(C^>^'> 

(La) ■^i/PA (Cr) ©-giJS7;U* U±!li^Jg^ 
^•ydr;W (N i) TetfeLfcKlk!^ (La,_^Ca 
jcC r 1 -yN i yOa : x=0~0. 2, y=0~ 

0. 1) iisrjijfl-r^citdiajiTfes,^^, iizeuifc 

[0 0 2 5] mffiAZi*A-<*:«9it«, bUBEH^*: 

©a^pj:o^s! (^'-f A) '^rpmrciiicioiBft:® 

/» ® « ipf C J; * / \ :i * A 5^ ^ ^ ; us t -Ir A U - « 

50 j:*A-*A^-r:!=.;i/gt*ijgjs$n«.t)©-e, rn*« 




(5) 



[0 0 2 6] dtOii^tC, Jf UaiLfi£JgfCJ;t9-#:WlC 

^^%i&'^^:^)V<D^mm^^^^^m:fs^\z^is.\z-k 

[0 0 2 7] 

m>^mm^^m\^xmm\zWLmti>, mi\t, i^^mn 
~iimomm\z%z,;\=.i3 2:^-^m^<r>mii^nmnmm 

(SOFC) 20 

[0 0 2 8] iwisic^TsoFc 1 mwmmnu 

nT&i>-i V h U T^je^bv'JWaziT (Y 2 O 3 St 
abilized ZrOz) > v>7S^ 

3t{ki^;Un -7 (SC2O3 Stabilized 
ZrOa) ^^i^tZi-SWbtilUfiEJgffla, j^fiKMS* 

[0 0 2 9] cnicj;!? 'COSOFC 1 0«> S»rB5*^fi 

12.1 2-d««K«Sl::?U^$nfc«l3fifcfj:-3Tt»«>. )\ 

0. lmm~0. 3 mmOiP^t^t-pTti-S. 
[0 0 3 0] ■€-UTC:©>';i'a:::7An*A«lii#:fC« 

«l:;&i«n c l^S© Ar.* A' ^-'i'* «-t 1^ - iS' ^ 

■^^ :^;P^J 1 4 , 1 S^^^-fr^JU^lJl 6, 16 

^J18, 1 8-i:*«lii:;^i:fflliWc}^fi£$n;t<gjS<i:$n 

Tt^-So |nlE]tC^ViT«-kAl/-^'5^-\'^-;l'^iJl 8, 1 40 

[0 0 3 1 ] *-r< jssfr4@5^^^-;i'^Ji 4. 1 4-tt. 

A-:*jA^^^-;H^|gS2 0, 2 0-{C^,isfM (77- 
H : -S) i:bTXyir;U-'r-> h 'J 7^:t^tv^;U:3 - 

7 (Ni-YSZ) (r>y^.^^i~ifi^—7-Ay^-^tvx:is. 

•5t)OTi&0> :i©:3— X'C>i^;</«S£$nfeA-;t)A^ 

■^^-;n^^BS2 0. 2 o-tc±ojgB£$n^^a5s*jg 

^(D^mt. (H2 ) *'X*«nsj^lsf;^J7>ifggS 

2 2. 2 2- ibT©ffillESrWLTVi«>. 50 
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(0 0 3 2] SMS^^-^^JWyiJl 6. 1 6-ti, Az::*; 
A5^^^;H^iSB52 0. 2 0 - JC^^S h* : + 

ibX^^^J'^X hD>5"'5A-7>;</:^-f h (L 
a X _5c S r xMnOa : x = 0. 1~0. 4) 

-T >i7'*^JS$n;t/N:^;^A?-^^JH^igffi2 0. 2 0- 

^aifitB&2 4. 2 4 "tLT<0««gS:#lxT^i«>. 

[0 0 3 3] •t/N*U-^'^^^;V3'1Jl 8. 1 8-«, 
A^ + ^^-d/rt^M 2 0, 2 0 -tcmitft&S-iejiJlCj* 

l> (LaCrOa ) i>^\>^\tv>9 >^ U-^< V%\Z 

j^*gf±(755fcS(7)fcJ6, 5>^> (La) ^ 
i^OA (Cr) <D—^^7)\'fl^)±m-^m,'^~v'T)\^ 
(N i ) TSmLfeSg^k!^ (La,_^Ca^Cr 
1 _yN i yOa : x=0~0. 2, y = 0~0. 1) 

[0 0 3 4] •tA^-^'5^-^':?^;U>FlJl 8, 18 

M^^i^^Y^^-iP^Ji 4> 1 4" tsm®^^:r-;u^j 
16,1 6-t«, :*;^Sc9S;S:-g>S:&jg7ii3£StcMA/ 

[0 0 3 5] ^rofc«e). j«!isf«85"+^;i'3^Ji 4. 14- 

*Sf:5iS3roiiSM®-gB-ctt^en^z:i:Jc;^j:D, 

[0 0 3 6] 0 2«, SltCSL/:fc/NZi*A— (*:fi5jt<D 
@«i:««?M^^ffmm (SOFC) ©iE®ffi;*c0-e» 
0, Mlsf®^-\'4i;U98l 4. 14- (A) , S^M^^ 

:^;u?iji 6, 1 6- (c) . 

8, 1 8- (S) , /N::i*A^^^;H^Sffi2 0, 2 0 
mP,ii7^mXk2 2 . 2 2-&t;^aSiE!S2 4. 2 4 

[0 0 3 7] -fe/'1l/-:J'5=-^^;W?'J 1 8. 18- 

CO-f >;/ h'J7^S^ki?>'l'n-7 (YSZ) m\ZW^Mm. 

f3-:*it;fc-&*«^lc«, 5^^'> (Ti) , (Fe) , 

-V>x)\^ (N i ) . 5^;Uk*':7A (Tb) . •tU'^7A (C 
e) , *:tvA (Nd) , 'r'Jv'i7A (I r) , T>;t/ 
> (Mn) , n-t'y^K (V) ^«-ffl!St)L<tt^Sc 

[0 0 3 8] %tz. SOFC 1 0CD|1^ffifijT:S:Mil>$-& 

^fc84>ic«, j^.M5'r^-;u?'Ji 4. 14-, ms^m. 
ffi5^-^^-;u^Ji 6. 1 6-<Di^Mtc, y';^v?i7Do7> 

5>a^«si©eii!!«s***^at&fijfflbTe^ (p d 



6 - fc7>5'>;^hD>5^':7AV>;tf:^-f h (La 
i-:«Sr^Mn03) fiif^fiK, $ tC-?-®|*gMC 
7>:J'>X hn>^'^An>'N*;P:5"f h (L a i _^ S r 
^CoOa) ri* >i^-rn«J;ti, 

[0 0 3 9] r©J:'5;a:«l^^#-r«.SOFC 1 OWS! 
ifi*feCOI/iTBiWr«. ^-f, CKDSOFClOtwtt 

«0Je){c-e-®±t*!|s4-e*sv';i':3n7 (Zro^ ) (dii^ 

^l&'f-t^^it^U-r^h^^yh^JT (Y2O3) 

[0 0 4 0] i>:»CiOS-&«&*(C/j£j^fflAM>^^-*^ 
jDb, ^lS.^cy:K^^-fyil 0 cmX 1 0 cmmm<DJz^ 

L-7t#-©:oAzi;*jA5^v^;n 2, 1 

P*«±i£t|W|tl«lc^fi£^{CO. 1~0. 3mme«{C/j: 
[004 1] •^LT:i<Di^)V:2-7J\-tlA}S.mit^t: 1 

5 0 0 'c~ 1 7 0 0 "cwiaarT-jWifiK-rntf, -r h u 7 

(Y2O3) 75^>?;Vn-7 (ZrOz ) 4'{CSJt<t$ 
nfc-f h 'JT^^fb>'-»l'a:z7 (YS Z) 

[0 0 4 2] 'Aiz:i(Di^)Vz2-7J\-t)J^\zmMm, ^ 

/'«U-i'5^^^;U?iJl 8. 1 8 "CDJ^fiKtc:ISUT«. m 

P - ^ 5^ ^ JgfiKf -5. A - :^ ^ ^;P©(*3ll 

®(C7>5'>i7p-7'f h (LaCrOa ) 

>5'>i7D-v-i' hjRtcmi^SflU*, «sigtt®e!tiio;5: 

^y^y (La) ■^i7PA (Cr) ©— ?fB^T;i'* 
U±«^®^^yir;i. (Ni) T'«MLfeS!{t;!^ (La 
1 - K C a =t C r 1 _ y N i y O 3 : x = 0~0 . 2. 
y = 0~0. 1) ©;^5U-<£8KLr:tf. 
[0 0 4 3] t^.:p^S5^^*>l^^Jl 4, 14-©?^ 

-;ULTSl>T*3tiT. «**S^}^figr-5A:z;dAf^-\' 
^;KDl^lSffi»C:n-i^ir;l/ (N i ) 4 Ofifi%-v';^ZI- 
T (ZrOz ) 6 0aS%C3--7-5r;i'-'r h IJ7S 
^ibv'JUzi-y (N i -YSZ) ^^^m.mz\.fz7.v 
>J— *5 0Mm8«<D/P$JC;5:2)J;^tCgK-r*^ il®;^ 



(6) 11-297343 

®X7U-S:-^«0^®JP$*«5 0 u.mn.mzfs.:b^o 

2 0 o'c~ 1 4 0 ^x,<r>^&-n'sm.t^^t.\zi.yim^ 
m.j-'7^-)vn\ A, 1 4- -dtj^BEsn-S). 

[0 0 4 4] ^ib,\Z. ^^S^^V^^^Wa-IJl 6. 16 - © 

j^fiEci^bTts, m^Jciffl®?^^ ^;uaFiJ®5"+ ^;w?L* 

*^?SaSS:JglSr-5A-*A5^^^;K^[*9effifC5> 
^>;^ ^D>^>;7AV>:^^:^'f h (La,_:KSr^M 
nO3:x = 0. 1~0. 4) ©X5 U — Sr^OJl^ 
10 74^5 0 Mnia*JC^t-&J;-5tCiJiELTf^«F$-fr-5, ^L 
T, ^n*S:JSL. 1 1 5 P'C~ 12 0 O'CStf CDjaS 

•r«Efi£-rti«, ^^s^A'^-'U^ui 6. i6-dt?^fie$ 

9 0~6 0^;i'%(Cjt*U, XhP>5^':7Al 0~4 0^ 

[0 0 4 5] 1^3. ^/s;s*©isit.^)iiii?, -ri^c^^ 
;u^ji4. \ -BLa^mM=f-\^)\'n\&. le- 

[0 0 4 6] ^^{k#i^tLT;^*>v"i7A (S 

c) 0«&*lia^Sr)gfflT^»^t«, #ll¥7-6 7 7 

AWikm.\z^7h^nx\<-^^iio\zv)\^zi~7 (zrOa 

) ii7.l3y'J7 (SC2O3) tS:. 7.%yi>7 (S 
C2O3) ®iB-&H:**«8~l 5^:;l/%lc:;5:SJ:'5fcil| 

[0 0 4 7] S3«. 01&t;t0 2 1C;^L/tAr:;<jA— 
30 ^fl^ijtOSOFC 1 07)tS||StcMi|Bf««l<l:LT€effl^En 

^-rj;-5tcSOFC 1 o«. ±ai©A-:*jA<?|jt#<DM 

WMmz^in^nnxWi2<6 2&\>^st\^xm¥>-)i 

$:S^tti-rS;^X©^tti«2 8 bTji^tte-nxVi^. -€-b 

If A«2 6 atCtt-^n^*nS4tw^-rJ:3lC«^)f4:tf 
XJ^AJL 3 0. 3 0 ■• St/C^^SS A7L 3 2. 3 2 -ifi't 

n^tm 1 \z7h\^-k.i\~fii:>m'&w<r)W^m^'^^}\'m 
14, 1 4-ro5=-^^-;us.z/?g^®5"-^^^;u?iji 6. 1 

[0 0 4 8] ^L.T:tfX«^i^ffi2 8 alc«. 

(H2 ) ^zL<r>so¥c\^\zmxt^tz^<nmVti3 

X®AS=34<h, |nli;< dWSOFC 1 0 ('^^;y7. 
(A i r). <£:#AT^fe*®S»^AW3 6di|X»3{*tt 

€)n-5. ^xsftii«2 8 b(c«, ;:©soFci 
o\zmx^mi.>imi37. (h^ > <£»ai-r-5/t«e)®M 

S|sf;<f7.gftti'g3 8 |Sli:< COSOFCl 0 tC®A$ 

n7t:sm<&fifai-r*fci?)<o^^g^ai«4 0 Ti^-eti-en^ 

50 [0 0 4 9] T7JC*3^, BfJS21^.<sfj!?7>«A?L 30, 30 



^)v<Dmn:»7.m^2 2. 2 2 "{cajiLTKtte>n, 

6. 1 6-C0S-Ar.:*)A5^^^;KOS^giEgS2 4, 2 4 

bic«, mmii7.mihn.4 2. 4 2 -t^n.mmK4 

4, 4 4-tt>^^'^^UiJ7.m^2 2, 2 2-t^^8iE 
g§2 4. 2 4-t{caaL,TIStt^.nTVi*. 
[0 0 5 0] ^tzt}7.mmW.2 8 aiZit. E 5 IC^f J; 

c:n«. mwJ7.mx'S3 4^-ffvxmx$ri^mmiJ 

X (Ha ) *M)|S4:^'X^A?L3 0, 3 0-^lftLxm 

nm^'^^-jimi 4. 1 4-©^5^^^;K^tcj^^$n 
^mw37.m^2 2. 2 2-'\#t*&-r-S)t)<D-cfe^. s 

yS:, c:©;*f;^«t*&«2 8 a fC««rSBtgi»jtfX«i^lS 4 6 

SS4 8*iffl:tt^nT*5 0> ^:n{Cj;0, ^^#A1=3 6 
S:^MxT«ASn^Sm*^^^#A7L3 2. 3 2 -^:}\- 

UTS^g^^^;u?iji 6, 1 6-co#^-^':^;n^{cjg 

fiS;^ns^St8iE!S2 4. 2 4-'s#fe$&sn-5<t5C;^-p 

[0 0 5 1] Sfc, ^fXg^ffi® 28b \Z\t. «iSWj!f XSa 
K2 2, 2 2-*^e)*SlBf:tfX^Hi?L4 2. 42-t:^V 

Tmni}7.mai'S3 8^Kit^w:<Dij7.t:mmr^mMiJ 

:^SfmS§5 0*ttglte>n-5<hi:fclC. S^SSgS2 4, 2 
4-75^eSm»mTL4 4. 4 4•••$:/^bT^^SNffi'i=4 

5 2^^|gtte.nT*5 0, ::n(Cj;i9. A*^ 3 6 

j^.)^*'X^At 3 4 ^£:/^LT»A$nfc^a^^!|sF;yx 

[0 0 5 2] U^cTi^oT, S^^A'i=3 6, ^^«$&SS 
4 8, Sa^A?L3 2, ^^8£gS2 4. 2 4 --. S^Sf 
tiJ7L4 4, 4 4 ", SStSfaiSS5 2, ^mSttiJ'g4 0« 

«Sipf;97>#A'i=3 4, M!|Sf;«f7.«i^SS4 6, M^Ef;*; 

T^mxuso, 3 0 ", j8s^s^:<^:;;8i£^s2 2, 2 2 --, «s 
$4;^x»ta?L4 2. 4 2-. mni}7.»m^5o. mn 
ii7.mtiim3 8h^itDmm\^xwtmnxmnii7.m 

[0 0 5 3] -euTSHstfieffl^n-siRjcf*, 

C<D«^{C«SOF C 1 OCD{S!lB5tC06 tC^-rj;5 
nt«®jffi^S5 4. 5 6*SIj{0#tte)n^C:i:(c;5:-5). 

[0 0 5 4] ±s2u;5:«i/«ic*siiT, mwmm^mmn 

mm (SOFC) O^«^:*|-XA«i*:<Dji0T*'5. 

^^4 8. ^^^A?L3 2. 3 2 - S:igTSOFC 1 0 
(D^^m^'^^Jim 16, 16 •(D^fS.m (L a i - ^ 

sr.-.03) tstt-r-st. ^0D^^e5^i'*;i'?'ji 
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6. 1 e-TSESl'f :t> (0==-) *t^B£$n?>. 

6-<D^fs.mxm^i.ttSL^-(^> (o = -) *t?**£:-r 

^mnm^'^^Jlfi 14. 1 4"(D***£:-rS/\-*A5=' 
■V'*;H^COj^,*4S«wr6lltTA:i*A5^V^->'H 2, 12 
•••<OMl^geS:^i!)L. ■€-<^*fJ«:-r'&*K*4S5^i'^JP^Jl 

4. 1 4-<Dmnm\zmm'r^. 

[0 0 5 6] ^;W5iJ 14. 14 -(Dm 

ni}7.ss.^2 2, 2 2-fc«, ^«o, mniixmAW 
10 3 4*'>e.^A$n-&7KS:tf7. (Ha ) i)Wxmmm2 

8 a©j!R!|!4^x«if&BS4 6$iST«EnT^i-5©T. 

@5^A'^;U?iJl 6. 1 6 - *^^>i^«)LT#fcK5ll'f 
(O^-) Ai^(D7iimiSX (Ha) tiKJtJLTTk^r^ 
(HzO) M'FiJmtii^tii), Z-tliz^iQ^m 

^^^»sfm®4 oRz/mn^7.mm'S3 8t:m-Dxm 

[0 0 5 7] S6(d:, ±KE©/\-;i)A-#:fi(i3fi(DEI^m 
«Ha!«S!|8}m?fi (SOFC) S:jSfflU;t2 kW^S^i- 

20 ;Ko^i-^?4^0-e*o, Wrffiia^ijg^^rosoF c 1 0 

( 1 0 cmX 1 0 cmx 2 0 cm) AMoM^-^^^n 
T^<?E$nTtri-5. ■?-Ofca:^«;t)«l-p^D 5 0 OWt? 

*D, ^i\z^i^fth<oiimmf3:mm:<fi-XAiz^r> 

O F C 1 0 CDi1.ffiiJ«StC««S)ffi^S 5 4, 5 6 A^^tl 
[0 0 5 8] ■tfS.t:>i>. I^EIiC*3l.iTSOFC 1 OWT 

30 mzm^-ri>^^^z\tmmiJ7.m^^ 4 6 ^^a^s&ss 

4 8©te. ^mm?.'S3 6'^mMiixmx'S3 4mAm 

ni>n. .±KBUfcffA«2 6 a t;^*X«t^«2 8aii^ 
m^'^t:)-ii:tcJ;:o/S.m0ZizU-z>Xi^^^. ^iblZ. SOF 

c 1 o<D±mtzm^-t^^mzit. ^mmtiim4 o-^m 
wsxmiii'^ 3 8 (Dm. m^'^i^mMii T^mm^ 50^ 
^M#tissS5 2#?*t^ite.n, ±3zeL7tffl'AiS2 e bt 
:y:^s^diiS2 8 h ii^m.^^t)iirz^vtj.mmzfs.-:>x 

[0059] SOFCIO LT$ {C;>;:gacDm 

40 ;^j<&»-5tctt, EI7lC^-rJ;-5>tC, ia6{C^Lfc2kW 

/iUTl 0 kW^i^i-Jl/tU, J:n»CJ:»3f§6nfc 1 

0 kW^:>'i-;l/$:?fi;iL.;t:^[6]<D;*^^$*^|g*De.;iti 
J: p 4 -rpffi^-^^p-e-T ^ e. tC;*c#?'j:Wfl5lzg^}K^^S:M 

X/^- 5 8 «?©#iBOJ8SJ«i|5«?£ffl life 0 , Aff 

3 6^$ri«PtBe4 o^c^^si^^^i5*ftLT®^8lsgS'tfc■l^■ 
*<fc•5^cT^c:i:7J<T€•5. 
[0 0 6 0] ».iZs :^mm<Dm<D/\~tJL.mm(Dmmm 

50 ®fc:ot,»TO|li£fia|(::t5tiT0 8 2Sil/0 9 «:#!!gUTSa 
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milt. i,^-rnhmi\z7RVTzh<Diimmztv{ym\^ss.m 
[0 0 6 n iH]0n^-rsoFc 1 o«, m^mmnu 

^-C*-5-f <;/ h'J7^S'fb>';i'n:nT (Y2O3 St 
abilized ZrOz) **l»tt7>;/j>v7^ 
^e^kv?;!/:! - T (SczOa stabilized 
ZrOa) *^!^75^e)Jgfi£^n•5v^;^:3-7fil3tM 1 

1. 1 1 • -i:, -t/tU— ^*j!|Sf-Cfe^7>:$'>i7n-7'f 10 
h (LaCrOa ) *J?f*^e}gJ«Sn«)-fe/XU-5'«S 

cDAiffbttsbjsj^saji, mj$,mm^mr-fi^ffj\zm^^ 
nrz>')v=i:z7/\~ti^Km]&mz. '^m-r^mnmRzs 
?s»®**Ktte>n-5 d t ic J; Dj^js$n-&t)©-cfe«). 

[0 0 6 2] Sfc, 0S5ttL;il^d^ SOFCIOO^ 
® eta ilS^ $ -B- ^ fc* ^ v a D T > = > e ^ 
^«S^$i#:*^lSS:fiJfflL'Ta^ (P t) »ai*^^i>6 

5JC-r-5lCtt, ?gm@^^^;V?^iJ 1 6. 16-IC7>5' 20 

hP>5^'5'A"=<'>:y-^-1' h (La,-xSr^Mn 
O3) fc*lfe;i<, 5e.fC-E-©|*3iifC7>:5'>7>hP> 
^'^A3A*;P5'-f h (Lai-«:Sr:KCo03) 

[0 0 6 3] cntcj;0^:<osoFc 1 o«. »tB5S:5 

2. 1 2-*<«E«i{CjlJIS$nit«}3gJC;^-:5TU^. A" 

0. 0. lnim~0. ammCDipii^-iiiftoTli'S. 
[0 0 6 4] ■tLXC:<Dv';l/3-7A-*A«ija<*:tC« 30 

mm)i&<£*?i/S-r-5M?sfM^v^;i-?'ii 4, 

m.m^^'^JVmi 6. 1 6- .t*^)li;*:fflJi!KtC32StCjg 

6> i6 -«, 

i^-^flSitisi 9. 1 9-t:itvxwi<^mmn^m a? 

[0 0 6 5] mnm^^r^-)ml 4, i4 --(*. 40 
A:r*A5"+^;n^iSM2 0. 2o-\zmnm (7/- 

K : -®) tbTr:.;/ir;i/-'f y h'J7S3e{bi^;Ua- 
7 (Ni-YSZ) OX^U-^^i^-T^-r >i/$nTi& 
•5t>WT*0» dWa— >ydiilSn/iAz:*A^ 
•\'^;i'rtlSBS2 0. 2 0-irJ;t)}^/5ESn«)»rfl5S*J^ 

4*t©2SPBitt, *st (Ha ) iS7.i)mni>mnii7.&m 

22, 2 2 - tbTO^SgSrffbTl^-S. 
[0 0 6 6] ggmffif^-V-^;!/?']! 6. 16 - tt. 



(L a 1 - X S r xMnO 3 : x= 0. 1~0. 4) 

SiEn«)2S^8IIS2 4. 2 4-tLT«)«S^*5tUT(.i 

[0 0 6 7] IrAl^-^'flSjgill 9. 19-©«»tb 
Ttt, y>i^>i7a-7-i h (LaCrOa ) 

^>^'>^o-v-f hj^tc«^#«14, «6i^tt<DgfcSofc 

Ji. 7>^> (La) -^i^PA (Cr) CD-gBS:7;i';^ 
U±!^^JS-^r:-y-*r;U (N i ) TStftbfcSE^ti^ (L 
ai—xCa^Cr i-yNi^Os :x=0~0. 
2. y=0~0. 1) ^^fflVi^n^. 
[0 0 6 8] 0 9«, 0 8tC5^bityN:^*A— -fr^gjfiO 
ia<*:S«fKS!J^*4m?fi (SO PC) ©iEMtt:*:@T* 
0, >';i'n:r7fi?5gill 1, 1 1 • •t-feAl^-^'ffijgii 
1 9, 1 9-tiZj:.ir)^mn^2mA^^fs.^/\~:f3A9- 

^'^jvmzit^nm'^^^jvmi 4. 14- (a) 
^^m^^^j\'mi 6. 16- (c) i)m]&-^nx\f^ 
^. ■^bT*sw«i5'^^;i'?iJi 4. 1 4-- (ctti^.*4M75t 

~i3A'^^^Jl(f^mm2 0. 2 0- -, ^<sf;yxaEBS2 
2. 2 2 - RZS^fS.mK2 4, 2 4 •••^*<i£:*:bT^S 

[0 0 6 9] ;icDJ;^;5:«iJ«4*-r-5SOFC 1 orosa 
m-^miz-^^^xmm-r^, *-r, c6osofcio(cp 

l!jOii6tC^©±*J^sfX*'5v=;i'P:r7 (ZrOa ) 
^ja^t^^e^bt^UBfTfeS-f >;/ h'J7 (YaOs) (Dm 

7.ti>zy'yA (sc) ©!i»*&^*iiffl-r^«-&tcta, 

i?;i/P-7 (ZrOa ) {C>l*bT;^*>v'7 (Sca 

03) (Dj^-^ttmA^S'-i 5=E}i%izf3.^^^\zmm-r 
[0 0 7 0] 'AiZs ±/'^i'—s'*m(Dmm:^mz-o\r'^x 

m.m-t^. 7>^'>i'D'V-f h (LaCr03 ) *s 
(DtzU). 7>^y (La) -^i^PA (Cr) «)-g6«r7 

;u*'j±?s^s^^yy;u (n i ) xmrn^vftrnm 

(La 1— xCastCr i—^Ni yOs : x=0~ 
0. 2, y = 0~0. 1) <Dm^W.^^mm-t^. '/Jl 

[0 0 7 1] JKDi^lCLT. -iyhUT^^^t-yJl^ 

miz^K)mmizm'^<D&.mai:owtii-t. ^intcio. 

«ififc^O:^^$*<«f«l 0 cmx 1 0 cmaScT);^^^ 



2. 1 2-*<3SStcBH5>JLjt:cKJg{^d«fflLaiU<^; 
m^n^. ZL<D/\=.tlA^r^)]^l 2. 12 - «. fiUfig 
mz^<D^mi>^0. 1~0. 3inmeSlCJS:*J:5lCfie 

to 0 7 2] -^-LTIlCDi^^Ua -7/'^>^'>i7D-7-f 
h05AX*ABK}^<*:S: 1 5 0 0'C~1 7 0 O'CCOSftT 

«Efi8;-r«). ;:nfcj;0-f y h'J7 (Y^Oa) 

:r7 (ZrOz ) 'Pizmmit^tltz-f y h 'JT^^it 

':^)vzi=.7 (Ysz) «?4&iX7>:S'>i'o-7-r h*j3tsf 
[0 0 7 3] ;^*3, m'i>ntzi^)v=i~T/\=.tiA\zn 
i^0:>mfs.^^:^mm^mzm./oftm.nm'^^^}im i 

s o F c t d^pj^gt;^^. 

[0 0 7 4] Cl©<t 5tCUT#e.n^cSOF C«, TO 
ffi5^-V'-*;l'^^Jl 4, 1 4-t^§lffi5^^:*.;Ue?ai 6, 1 

liaoD-gB%)«?i6tbTi!if^-r-S, ::nicJ:0, 

[0 0 7 5] u.±.:^^m(D^^mm\z-o\,^xm.mvrc 
sitK^^a«t8S«, \M.u^a>mmzii.i,i)^<om.^m^ti 

[0 0 7 61 ■^ib\Z. 'J)VZi:=.T/'7>^>{7U-7-i h 
SZ) h^\,^\t7stS>i^7$c-&it'J)\'^~7 (ScS 

z) ®«-Ai?./Ss-:^;i^a-7Aii*AiOt)«?fie*n;*t 
[0 0 7 7] llfl^m8?SS!«S!|s}t|?l6 (SOP 
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iSli»l3fi^aEtcS4-UTl>«). Zi<Dtitb. -bU7 (Ce 
O2 ) ts.E(Oiio\z. lt«W^«*«flHr»tJ»Tfe. (i 

X ->-;Kl)fcJ604#giJ;a:«?3i«'iJS;a: < S t u 5 ISfff 

[0 0 7 8] ±mhfcmm<Dmmizisiii 

T. -r -y h 'J7$3£{fci?;i'=ir:7 (Y 2O3 Stab 
ilized ZrOa) *-2>Vi«7.:;!3 > v'T^3£{b 
i;;l^r]-7 (S c a O 3 Stabilized Zr 

20 02) t:mm-ri>j:otzvtiii^. zrnzfs.ibH^mfs 

<, -f-yv^^l/h'-i^A (Yb) $r K-yb^cv';l'a-7 
(ZrOa) ^(DH#:m»:K-^, :^h'U:i'5'A (G 
d) , D-^Ut^A (Sm) , -i yhV^M. (Y) * h*- 

■/LfeiEfbirU'^A (ceOa) ^. mm^^> (O 

[0 0 7 9] 

^TOm?i& (SO PC) ll^ffi#^J^4^<£bfc^ic© 

30 ^i^mmn^n\z^K>~i^mizm0!tL'. w^-tiM^mm 
^<Dj\-t) A^^^jvpqmm\zmnmA^mi-f nrzmn 

lte.n/2:Sa®5^^^;UJiJi. A:r;«3A5^^^;H*lMffl 
fC-fe A dSgatt nfc-fe A U'-rS' ^-V ^^.^PyiJ i 

«ffi(7)^3a®W^$<)2(e(iti^-r:i 
40 «?l&S:;*cMia^bL.fc(Dt|^i;35'jm*^f#e.n-g>o 

[0 0 8 0] A-;t;Afi5igiS&@«:li/S:««»fc 
J; •& © t -t A U - *J <BH- J; ^ OD t tC — W 

50 t>, A-*A-^*«5jgtbfc::ifc«fcO, mmwizs 
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S|=£0-5::t*«T#-5. z:<D S OF C<D/\=.tl A 

<DH#:ss¥KS*sisfm«& (soFc) (D^mm^mT& 
«>. 

[02] ElUCS^bfcA:^*^— (*:fllii©@fl^1g«?Sli 
(SOFC) (DiE^U.±m-C^^, 

(DMi^^mnmmnmm. (sofo w^^fi?^«EiT* 

•5. 

[04] 03{C^Ufc}f^«2 6 a. 26h<DW-m^-C 

[0 51 03{C5^bfc:tfX««&«2 8 aSW::«;xt*ta« 
2 8 bWiFflS0T*5. 

[0 6] *^i3g<D-*J£©Jg^»c:9^^A-;;jA-<!^fi?jt 
CD®#:««?MS^^4«?& (SOFC) (Cj;^4kW^v' 

3.— ;KD4J-«^ffi0-e*5). * 
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* [0 7] *^0J<D-^iS©J^litC-^SA-;*3A— »«l3t 
«S*t:||<BSi!!j^.lS}Qft& (SOFC) ICi-SSOkWT. 
«)ffla«ija0T*S. 
[0 8] *fgq«O<fi©SliSOJg^fc0^*/Nr::*A«ii* 

^T0T$>S. 

[0 9] '^8\z^Lrz/\=itiA—t^mm<omti^nmnm 
mnm.it (sofo oiEssia;;>c0T*<g>. 
[010] tie*-«wtrfti6>n-5«s«ijioEflj««?« 

^M^Sf«?i& (SOFC) ©ng^«0Tfe-2>, 

[011] «ie*-is:Wfc^a]e,nT(/i«)Ar:AA— tt:«?jt 

©<^)S«:m«KS!«S!(sf«?fi (SOFC) ©n®^«0T 

1 0 ia{*:m«as!j^!^«?a (sofo 

1 1 v^jWn-TlSjga 

1 2 /s-:^^^^^-)^ 
1 4 
1 6 

1 8 -fe/'?L'-^'5^-v*;!/?i| 

20 1 9 ±nv-^mmm. 

2 0 /\—tlA^^'^)lp^MM 
2 2 ^.!|sf**Xi(i[SS 

2 4 ^JKdSEES 



[01] 



1 0 SOFC 



1 2 /\=*A9^-i'»;i, 

2 0 . />=.*&9-y4^A'AS0II 




2 2 mM:ffxm 
2 4 



14 «»9H5^ri|.^i/^{ 
1 a -t/^U^^^^^ji^i 
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16 ffi«ffi^'^♦;^H 

1 8 -fe-^^U-^^-¥'*^W C 



o 


0 


o 


0 


o 


D 


PI 


D 




u 



o 



o 




o 



oUoyoyou 

oIdIdIdId 



o 



oLJoy 



o 



o 



o 



0 



giQO 



10 sore 
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